This paper outlines a method of treatment for infants presenting aged 1-3 years with congenital hip displacement. The technique has been based on an appreciation of the anatomy of this condition. We believe that the soft-tissue changes and bony deformation are in part the result of intrauterine mechanical factors that distort the normal hip architecture (Wilkinson 1963) . This mechanism is thought to be the result of delayed fcetal leg folding (Wilkinson 1966) .
The anatomical features encountered at operation for this condition have been compared with those found in experimental animal studies (Wilkinson 1962) and the necropsy findings in stillborn babies. It is important to remember throughout the following description that fcetal hips are always flexed. It is not until after birth that extension of the hip-joint occurs. Hip-joint The folding mechanism of the normal foetal legs has already been described (Wilkinson 1966) . It involves lateral rotation of the hip-joint to allow the initially extended knees to become flexed. Knee flexion facilitates trunk flexion followed by cephalic version. In the final foetal position the flexed thighs become medially rotated. This medial torsion on the flexed hip produces anteversion of the femoral neck and acetabular migration from a lateral to a frontal position. As these two bony features allow congruity of the hip-joint in flexion and extension the normal neonate can extend and medially rotate its hips without the risk of displacement.
Development ofthe Normal

Abnormal Development ofthe Hip-joint
The normal folding mechanism may be delayed or arrested, for example by restriction of feetal leg movements as in the oligohydramnios of the primigravida, or by denervation of leg muscles as found in spina bifida. In such cases the femora are held in lateral rotation. This lateral torque produces retroversion of the femoral neck and persistence of a lateral acetabulum.
It may also lead to posterior displacement of the femoral head before birth. Repeated displacement produces posterior capsular stretching and repeated replacement leads to inversion of this lax capsule into the joint. The two opposing sides of this fold fuse to form a permanent structure known as the limbus. It covers and sometimes adheres to the posterosuperior aspect of the acetabulum.
Anatomy ofthe Abnormal Hip at Birth Two stages of hip displacement are recognizable at birth (Wilkinson 1972) . At the stage of reducible hip displacement the capsule although lax is not permanently inverted and there is no obstruction to reduction of the femoral head. Thus the Ortolani test is positive. If the child's hips are splinted in flexion and abduction (the Lorenz position) full recovery takes place.
At the stage of irreducible hip displacement, there is an obstruction to the femoral head, and reduction if obtained is then eccentric. The Ortolani test is negative or indistinct. Therefore this group is often missed until the child is older. However, the presence of above-knee shortening and limitation of abduction at birth may make the displacement obvious. If splinting is employed in this situation there is danger of pressure 10 changes affecting the femoral head or acetabular roof or both.
Postnatal Changes in the Abnormal Hip After birth the child is able to extend and medially rotate the hip. If the femoral neck is retroverted and the acetabulum laterally placed, two things can happen. First, posterior displacement can occur; this is the principle of Andren's (Andren & von Rosen 1958) radiological test. Secondly, the postnatal medial torque produces anteversion of the femoral neck while the acetabulum remains laterally placed. Thus the displaced head of femur comes to lie in front of the anterior rim of the acetabulum.
Management ofInfantile Displacement
(1) Atraumatic hip reduction: The child's hips are first examined under anesthesia to assess the ,degree of displacement. Adductor tenotomy releases any contracture and so prevents femoral head damage by compression during gradual reduction, which is performed over a 3-week period by traction on a vertical frame similar to the gallows frame. The advantages of this type of frame are as follows: (a) Any psoas contracture is neutralized as the hip is flexed. (b) It is less painful than the horizontal frame and sedation is usually unnecessary. (c) It is a universal frame and does not have to be tailored to the individual patient.
In more than 50 consecutive cases we have failed to reduce only one patient's hip. That failure was due to a complete soft-tissue obstruction in the form of a limbus totally covering the acetabulum.
(2) Concentric femoral head reduction: A second examination under anesthesia is then performed after the reduction is completed. Usually the hip is found to be unstable due to incomplete or eccentric reduction. Arthrography of the affected hip is then carried out simply to record its softtissue structure. At the same time the obstructing limbus is excised through a posterior approach, as it is a posterior structure. The defect in the capsule left after excision can be repaired under direct vision and the lax capsule reefed in order to stabilize reduction.
(3) Retention of reduction by splintage: When concentric stable reduction is achieved, it is held by a Lorenz plaster. This cast is maintained for two months and is followed by a Denis Browne abduction harness for a further four months. The child is then allowed to walk freely. (4) Correction of bony deformity: One year after commencing treatment, clinical and radiological assessment is made. If any residual subluxation of the hip-joint is present, bony correction is performed by pelvic osteotomy as described by Salter (1961) . The aim of this procedure is to rotate the acetabulum forward to accommodate the femoral neck anteversion. It is performed as an extra-articular operation unless there has been any doubt about the previous degree of reduction. If so, the hip-joint is re-explored at the same operation and any remnants of the limbus removed.
Postoperatively, the child is splinted in a plaster hip spica for six weeks. This is then removed and hydrotherapy commenced. Full weight-bearing on the affected leg is allowed after the twelfth postoperative week. In bilateral cases a two-stage procedure is performed, each separated by a period of three weeks.
Another method of stabilization of the hip-joint is by femoral rotation osteotomy, which produces bony congruity by femoral neck retroversion, and by preserving the lateral acetabulum. We feel that this method is in some ways putting the clock back, whereas pelvic osteotomy by producing a frontal acetabulum restores normal anatomy and puts the clock forward.
Results ofTreatment
As this method has gradually evolved over the last seven years, results of long-term follow up are not yet available. However, an interim review was made recently of 14 patients with an average follow-up time of almost three years from the last operative procedure. The mean age at diagnosis was 19.5 months and all patients originally had irreducible hip displacement. A significant degree of joint laxity (Carter & Wilkinson 1964) was present in 10 of the 14 patients.
Although the children were examined clinically, radiography is considered the most accurate method of assessment of results. The grading system of Wilkinson & Carter (1960) was used. This makes use of the anteroposterior projection radiograph of the pelvis taken standing, and differentiates the degree to which the femoral heAd is covered by the acetabulum.
In this group of patients, 5 results were considered to be Grade 1 (excellent), 4 were Grade 2 (good), 3 were Grade 3 (moderate) and 2 were Grade 4 (poor result); of these last 2 patients one had not yet had a pelvic osteotomy. The function ofall hips examined clinically was good, and slight instability was detectable only in those patients who were radiologically Grade 4.
